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APPENDIX SW-A

MONTHLY PRECIPITATION DATA




PRECIPITATION DATA
FOR THE MONTH OF APRIL 1991

Storm Event
Prog;ﬁi:ﬂon
Day (inches) Start Time End Time Duration (hours) | Total Precipitation (inches)
—— — — e
1 Trace
s 0.52
3 1.33
4'd) 3.39
5 0.59
6 0.13
7 0.06
8 0.57
9 0.08
10 0.18 2150 (4/9) 950 12 0.19
11 0
12 0
13 0
14 0.01
15 Trace
16 0
17 0
18 0
19 ]
20 0
21 0
22 0
23 0.41
24 0.16
25 0.06
26 0.04
27 ]
28 0.08 0350 0950 -]
29 0.02
304 0
Total Monthly Precipitation 7.61

(a) Stormwater runon samples collected at Locations 2500 and 2501.
(b) Biweekly runoff sample collected at Location 2515; and monthly runon samples collected at Locations 2500 and 2501.
{c) Monthly runon samples collected at Locations 2500 and 2501.

april91
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PRECIPITATION DATA
l FOR THE MONTH OF MAY 1991
' Daily Storm Event
Day Pr?ﬁgg::'fm Start Time End Time Duration {hours) Total Precipitation (inches)
' 1 0
2 0
3 o]
l R 0
S .05
6 0.08
' 7 0,59
8 0.12
l 9 Irace
10 0
_11 0
l 12 Trace
13 Trace
14 Trace
l 15 Q
16 Trace
17 0.24
. 18 0,13
19 2.01 0000 0350 3.8 0,01
l 20 0
21 Jrace
22 0]
l 23 0,02
24 0,38
25 .03 0000 0950 9.8 0,03
l 26 Trace
27
!
29 Q.25
30
l 31
Total Monthly Pracipitation 1.9
' (o) Rr oy ran o sam i eollootad st Lacsons 2500 and 2501,
l may91 916055.10/24




PRECIPITATION DATA
FOR THE MONTH OF JUNE 1991

Storm Event
Daily
Precipitation
{inches) Start Time End Time Duration {hours) Total Precipitation (inches)
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29 0.18
30 Trace

Total Monthly Precipitation 1.7

l'

(@) Monthly runon samples collected at Locations 2500 and 2501.
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PRECIPITATION DATA
FOR THE MONTH OF JULY 1991

= = ==
Storm Event
Daily
Precipitation N
D linches) Start Time End Time Duration (hours) Total Precipitation (inches)
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{a) Stormwater runon samples collected at Locations 2500 and 2501.
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PRECIPITATION DATA
FOR THE MONTH OF AUGUST 1991

Daily Storm Event
| Day P"(’.‘,’,'S,',':."f“_ Start Time End Time Duration {hours) Total Precipitation {inches)
1 Trace
2 0
3 0
4 Q
S Q
6 0.03
yi Jrace
8 (0]
gl 0.99 0000 1550 15.8 0.99
10 0
11 Q
12 0
13 Q
14 Q
15 0
16 Q
17 0
18 (]
19 0
20 0
21 0
99(bl o
23 0]
24 fo]
25 0
26 Q
27 0.48
28 0.3% 0950 -
29 0.01 - 0350 18 0.36
30 Q
31 0.5%
‘ Total Monthly Precipitation 2.39

(a) Stormwater runon samples collected at Locations 2500 and 2501.
{b} Monthly runon sample collected at Location 2500 only (no flow at Location 2501).

august91
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PRECIPITATION DATA
FOR THE MONTH OF SEPTEMBER 1991

l Daily Storm Event
Day 9’7‘:':,'::3” Start Time End Time Duration (hours) Total Precipitation (Inches)
' 8/31-9/1 0.01
2 0
. 3 0
4 0
) 0
i , ,
7 Trace
' 8 0
) 9 0
10 0
l 1 0
12 Trace
l. 13 0.01 0000 0350 3.8 0.01
14 0
15 0
l 16 0
17 0
' 18 0
19 0
20 *]
l 21 0
22 0
'l 23 0
24 0
25 0
' 28 Trace
27 0
. 28 0
29 0
30 0
l Total Monthly Precipitation 0.02
l sept91 916055.10/24




PRECIPITATION DATA
FOR THE MONTH OF OCTOBER 1991

Daily

Storm Event

Day P’?iﬁg,i:::"m Start Time End Time Duration fhours) Total Precipitation (inches)
1 (¢}
2 0
3 Q
4 (0]
S Q
6 0
Vi (¢]
8 (¢}
9 (o]
10 (o]
11 o]
12 [¢]
13 (o]
14 (]
15 Q
1gt! 0.38
17 Q
18 o]
19 (o]
20 (o]
21 0,02 0350 09580 (-] 0,02
220 0.89
23 0,01 2150 -
24 0.48 - 0950 12 0.47
25 Q.22
26 0
27 (o]
28 0.14 0950 21850 12 0.14
29 Q
30 (o]
31 0,01
Totel Monthly Precipitatio 2.13

ll

(a) Monthly runon samples collected at Locations 2500 and 2501.
(b) Stormwater runon samples collected at Locations 2500 and 2501.

oct91 916055.10/24




PRECIPITATION DATA
FOR THE MONTH OF NOVEMBER 1991

Daily Storm Event

Day P"(’i‘,’,'g,',‘:}'f" Start Time End Time Duration {(hours) Total Precipitation {inches)
1 0.01
2 0
3 0.02 1550 2150 8 0.02
4 0.37
5 0.63
6 0
7 0.17
8 0.34
9 0.18 1550 2150 6 0.18
10 0.01

11 0.65 0000 2150 21.8 0.65
12 0.04
13 0.10 0000 2150 21.8 0.10

140 Trace
15 Trace
16 0.45
17 0.23
18 0.01 1550
19 0.64
20 0.76
21 0.01 0350 0950 6 0.01
22 9]
23 0.19
24 0.91
25 0.36
26 0.44 0350 -

27! 0.02
28 0.10
29 0
30 Trace

Total Monthly
Precipitation 8.64 :

{a) Stormwater runon samples collected at Locations 2500 and 2501.
{b) Monthly runon samples collected at Location 2500 and 2501.
{c) Biweekly runoff sample collected at Location 2515.

nov91
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FOR THE MONTH OF DECEMBER 1991

PRECIPITATION DATA

Storm Event

Dail
Day P"(’i‘,’,iﬂ,'}.ﬂ°“ Start Time End Time Duration (hours) Total Precipitation (inches) |
1 0,09
2 Q
3 Q
4 0,10
=) Q.83
6 0,33
7 -
Z 0,03
8 Tracae
9 0,10
10 0,01
11 0,03
11 - 2150 -
12l 0,12 has 1550 18 0.13
13 (o]
14 6]
15 o)
16 0
17 0
18 0.38
19 0,04 Q3590 0950 8 0.04
20 0,08
21 Q.26
22 Trace
23 0.01 0000 0350 3.8 0,01
24 0,06
29 Q.08
26 0,09
27 0,19
28 0,09
29 902
30 Q.10
31 Q
Total Monthly 2.98

Precipitation

(a) Monthly runon samples collacted at Locations 2500 and 2501.
(b) Stormwater runon samples collected at Locations 2500 and 2501.

dec91
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PRECIPITATION DATA
FOR THE MONTH OF JANUARY 1992

|

Dally Storm Event

ay P’?{,’.‘g,',‘::’f" Start Time End Time Duration {hours) Total Precipitation {inches)
1 029

2 0,21

3 Q.08

4 .19

S 0.07

6 Trace

Z 0

8 0

9 0.01

10 0.33 0350 2150 18 0,33
11 (0]

12 Trace

13 Trace

14 002

15 0.02

18 0.44 - 0950 18 0.46
17'a) o

18 0

19 0

20 0,93

21 211

22 Q.28 1550 -
23% 0.9% 2150 32 1.23
24 0,02

25 0.22 0950 1550 8 0,22
26 0,10

27 1.30
28%! 079

29 017

30 0.81 0000 -

1/31-2/1 .21 - 1550 (2/1/92) 63.8 1.61
Tlgr?éigwilgar:itg ll'ly 7.13 —

(a) Monthly runon samples
{b) Stormwater runon samp|

jan92

collected at Locations 2500 and 2501.
les collected at Locations 2500 and 2501.
{c) Stormwater runoff sample collected at Location 2515.

916055.10/24



PRECIPITATION DATA
FOR THE MONTH OF FEBRUARY 1992

Daily

Storm Event

Dav P"(’i‘,’,iﬂ,‘:f,°" Start Time End Time Duration (hours) Total Precipitation {inches)
1/30-2/1 0.09
2 0,27
le) 0
4 0]
8 0
st Trace
7 0.28 0950 -
8 0.19
] 0,06
10 _Trace
11 Trace
12 Trace
13 0.15 0000 2150 21.8 0.15
14 0.56
15 0.41
16 0
17 0.09 0350 2150 18 0,09
18% 0,32
19 0,28 1550 -
20 0,45 - 1550 24 0.73
21 0,87
22 0,31
23 0.20 0950 2150 12 02,20
24 0,03
25 Q
26 Q
27 Q
28 Q
29 0,02 1550 2150 8 0.02
Total Monthly Precipitation 4.54 —
(a) Biweakly runoff sample collected at Location 2515.
o m Sacupios sollstiad ot Locanona 2500 end 2501,
feb92 916055.10/24




PRECIPITATION DATA
FOR THE MONTH OF MARCH 1992

Storm ||

Start Time End Time Duration {(hours} Total Precipitation {inches) I

13 2.01 1550 2150 (-] .91

28 0.03 0000 0350 3.8 0.03

31 o)

Total Monthly 1.48
Precipitation

{a) Monthly runon samples collected at Locations 2500 and 2501.

o

mar92 916055.10/24




 APPENDIX SW-B .~
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" ANALYTE CONCENTRATIONS FOR SURFACE WATERRUNON ~



Concentration (ug/L)

ALUMINUM (Al) CONCENTRATIONS IN

SURFACE WATER RUNON AT LOCATION 2500
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Concentration (ug/L)
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ALUMINUM (Al) CONCENTRATION IN
SURFACE WATER RUNON AT LOCATION 2501
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Concentration (ug/L)

ARSENIC (As) CONCENTRATION IN
SURFACE WATER RUNON AT LOCATION 2500
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Concentration (ug/L)

ARSENIC (As) CONCENTRATION IN
SURFACE WATER RUNON AT LOCATION 2501
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Concentration (ug/L)

BARIUM (Ba) CONCENTRATION IN
SURFACE WATER RUNON AT LOCATION 2500
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Concentration (ug/L)

BARIUM (Ba) CONCENTRATION IN

SURFACE WATER RUNON AT LOCATION 2501
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Concentration (ug/L)

BORON (Bo) CONCENTRATION IN
SURFACE WATER RUNON AT LOCATION 2500
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BORON (Bo) CONCENTRATIONS IN
SURFACE WATER RUNON AT LOCATION 2501
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CALCIUM (Ca) CONCENTRATION IN

SURFACE WATER RUNON AT LOCATION 2500
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CALCIUM (Ca) CONCENTRATION IN
SURFACE WATER RUNON AT LOCATION 2501
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Concentration (ug/L)
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CHROMIUM (Cr) CONCENTRATION IN
SURFACE WATER RUNON AT LOCATION 2500
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Concentration (ug/L)

CHROMIUM (Cr) CONCENTRATION IN
SURFACE WATER RUNON AT LOCATION 2501

40

W50, ug/L

35

30
25

20

15

10

+ I -

W

5

A .1 |>< Jh
Mmm Nl Am MAM'H

Wil

Storm acute WQC = 983.2 ug/L Monthly acute WQC = 651 ug/L

0 0
Mar-91 Apr -91 Jun-91 Jul-91 Sep -91 Nov-91 Dec-91 Feb-92 Apr-92

3.5

-3

-2.5

-2

-1.5

1

-0.5

m  Storm Cr

+ Monthly Cr —— Rainfall

% Undetect

Rainfall (inch/day)



COBALT (Co) CONCENTRATION IN
SURFACE WATER RUNON AT LOCATION 2500
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Concentration (ug/L)

COBALT (Co) CONCENTRATION IN
SURFACE WATER RUNON AT LOCATION 2501
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COPPER (Cu) CONCENTRATION IN
SURFACE WATER RUNON AT LOCATION 2500
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COPPER (Cu) CONCENTRATION IN
SURFACE WATER RUNON AT LOCATION 2501
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IRON (Fe) CONCENTRATION IN
SURFACE WATER RUNON AT LOCATION 2500
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Concentration (ug/L)

IRON (Fe) CONCENTRATION IN
SURFACE WATER RUNON AT LOCATION 2501
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LEAD

(Pb) CONCENTRATION IN

SURFACE WATER RUNON AT LOCATION 2500
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LEAD (Pb) CONCENTRATION IN
SURFACE WATER RUNON AT LOCATION 2501
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MAGNESIUM (Mg) CONCENTRATION IN
SURFACE WATER RUNON AT LOCATION 2500
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Concentration (ug/L)

(Thousands)

MAGNESIUM (Mg) CONCENTRATION IN
SURFACE WATER RUNON AT LOCATION 2501
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Concentration (ug/L)
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MANGANESE (Mn) CONCENTRATION IN
SURFACE WATER RUNON AT LOCATION 2500
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SURFACE WATER RUNON AT LOCATION 2501
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Concentration (ug/L)

POTASSIUM (K) CONCENTRATION IN
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Concentration (ug/L)
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CARCINOGINC PAH (CPAH) CONCENTRATIONS
IN SURFACE WATER RUNON AT LOCATION 2500
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CARCINOGINC PAH (CPAH) CONCENTRATIONS
IN SURFACE WATER RUNON AT LOCATION 2501
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FECAL STREPTOCOCCI CONCENTRATIONS IN
SURFACE WATER RUNON AT LOCATION 2500
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Concentration (MPN/100mL)

FECAL STREPTOCOCCI CONCENTRATIONS IN
SURFACE WATER RUNON AT LOCATION 2501
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FECAL COLIFORM CONCENTRATIONS IN
SURFACE WATER RUNON AT LOCATION 2500
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APPENDIX SW-C

MASS LOADING ESTIMATIONS FOR
SURFACE WATER RUNON



STF - SURFACE WATER 8 May 1992
RUNON MASS LOADING K/J 9160055.10
ALUMINUM RUNONV2 .MCD
PURPOSE

The purpose of these calculations is to determine mass of
chemicals that is transported to the South Tacoma Field surface
water by runon. Monthly and storm event water samples were
collected from sampling points 2500 (near pump station) and 2501
(South 38th St. storm drain). Based on the concentration of
chemicals found in these samples and the estimated runon flowrate
the mass of chemical loading is estimated.

RUNON ESTIMATE

Runon will be estimated using the rational method. The rational
method was selected because of its simplicity. The rational
formula is as follows:

Q = CIAn

Where

Q=flowrate

C=runoff coefficient
I=rainfall intensity
A=area

The basin that drains to the South Tacoma Field is divided into
two sub-basins. Sub-basin #1 discharges at sampling point 2500
and sub-basin #2 discharges at sampling point 2501. The area for
each basin was determined from maps and runoff coefficients were
estimated based on land use, soil characteristics, and field
investigation. The land uses identifed in the drainage basins
are; single-family residential (SF), multi-family residential
(MF), commercial (CM), industrial (ID), and open space (0S).
Daily rainfall data was obtained from McChord Air Force base.

SUB-BASIN RUNOFF COEFFICIENTS

Area & Land use

Basin #1 Basin #2 Land Use
0S1 := s41-acre 0S2 = 11racre open space
SF1 = si1-acre SF2 = 1x4-acre single-family
MFl = 19*acre MF2 = 2racre multi-family
CM1 = ¢92-racre : CM2 = s*acre commercial
ID1 = s¢racre ID2 = ¢-acre industrial
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Al = 0S1 + SF1 + MF1l + CM1 + ID1l

A2 = 0S2 + SF2 + MF2 + CM2 + ID2

Al = 262-acre total area Basin #1 (2500)
A2 = 165+acre

total area Basin #2 (2501)

Runoff Coefficients

The Federal Highway Administration developed the following
equation for runoff coefficient estimation.
C = 0.007*IMP + 0.1n

where
C=runoff coefficient

IMP=percent impervious area (%)

The following is a table of typical values of percent impervious
for various land use types.

LAND USE % IMPERVIOUS RANGE
open space 5-15
single-family 20-30
multi-family 35-55
commercial 60-70
industrial 70-80

Soil types in the area are highly permeable. For this reason,
the lowest % impervious range of each land use type will be used.

IMPos = 5°% Cos = 9.007* IMPoOs<100 + 0.1 open space
IMPsf = 20°% Csf = o0.007- IMPsf-100 + 0.1 single-family
IMPmf = 35°% Cmf = o0.007* IMPmf-100 + 0.1 multi-family
IMPcm = 60°% Ccm = o0.007° IMPcm-100 + 0.1 commercial
IMPid := 70°% Cid := o.c07- IMPid-<100 + 0.1 industrial

Cos = 14-% Csf = 2% Cmf = 35-%

ccm = 52°% cid = s9-x
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Composite Basin Runoff Coefficients

(0S1-Cos + SF1-Csf + MF1-Cmf + CM1l-Ccm + ID1-Cid)

Cl =
Al
o2 = (0S2+Cos + SF2:Csf + MF2-:Cmf + CM2-Ccm + ID2-Cid)
' A2
Cl = 41°% basin #1 (2500)
C2 = 26°% basin #2 (2501)
C2 := 50°%C2 C2 = 13°% basin #2 (2501)

NOTE: The runoff coefficient for basin #2 was reduced 50%,
because a field investigation of the area revealed a number
of areas that act as closed depressions and areas that
appeared significantly more permeable than "typical". Thus
reducing the runon contributed by sub-basin #2

RAINFALL INTENSITY
ORIGIN =1 define matrice origin as 1

Rain := READPRN (daterain) read date-rainfall intensity

data file
rdate := Rain<'” rainfall date
I = Rain<2” . -t rainfall intensity
day
N = length (rdate) number of rainfall records
i=1..N

GRAPH OF RAINFALL INTENSITY Vs. JULIAN DATE

lel /| M 1 A

0
3.33°10° 3.34°10% 3.35°10% 3.36°10° 3.371
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RUNON VOLUME PER DAY

vli

VZi

GRAPHS OF RUNON VOLUME

Cl-Ii-Al-(1-day)

C2°Ii-A2-(1-day)

runon volume basin #1

runon volume basin #2

(2500)

(2501)

2500
1.5°10% T T T T T T
r10® |-
Vli
ft3
0 u L lh.ﬁ‘l 11, " ] Ik
3.3318%5° 10% 3.34°10% 3.345°10° 3.35°10° 3.355°1 3.3653157° 10
rdatei
2501
310° T T T T T T
r1° =
V2i
ft3
T | .
II L “ 1 I

0
33331835 10° 3.34°10° 3.345°

TOTAL VOLUME OF RUNON

Z"li
i

szi
i

V1 .

v2 :

10% 3.35°10 3.355°1
e.
rdat i

V1 = 1.0521¢8 - gal

V2 = 2.0971¢7 ‘gal
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RUNON MASS

The runon mass is equal to the runon volume times the
concentration of the chemical in the water. Water samples were
collected and analyized monthly and for storm events. It will be
assumed that the concentration found in monthly samples is
indicative of the day to day concentration and the concentration
found in storm event samples is representive of the storm event
only. It will be assumed that the concentration before and after
a monthly sampling event is constant. Storm events will be
assumed to last 1 day (actual storm events ranged from 18-36 hr).

Monthly Sample Data

CONCM := READPRN (al_m) read monthly date-chemical
concentration file
- <1>

mdate := CONCM sample date

ug = 1°10” é*gm define micrograms

mc2500 = CONCMS2> . Pg chemlgal copcentratlon at
liter sampling point 2500

mc2501 = CONCMS<3> . Pg chemlqal cogcentratlon at
liter sampling point 2501

M = length (mc2500) number of samples taken

J o= 1..M

Storm Sampling Data

CONCS = READPRN (al_s) read storm date-chemical
concentration file
. <1>

sdate := CONCS sanple date

Sc2500 = CONCS<?2> . Pg cheml?al cogcentratlon at
liter sampling point 2500

sc2501 = CONCS<3> . Pg cheml?al cogcentratlon at
liter sampling point 2501

S = length(sc2500) number of samples taken

p:=1..S
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GRAPH OF MONTHLY CHEMICAL CONCENTRATION Vs.
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DEFINE MONTHLY CONCENTRATION FOR UN-SAMPLED DATES (2500)

k=2..M-1
mdate2+ mdate1 ug
Imc2500, . if| rdate. < mc2500, ,00———
(i,1) i 2 ! 17 liter
mdate, + mdate mdate
i k (k-1 | . (x
Mmc2500(i'k).- if rdatei> > },1f rdateis
. T _ <i>
Mmc2500VT = Mmc2500 Mmcdzsooi.z YMmc2500VT
mdateM + mdate
s (M- 1) . ug
Emczsoo(i’M).- if rdatei> > ,mc2500M,oliter
T <1i>
Emc2500VT = Emc2500 Emcdzsooi:= YEmc2500VT

mc2500V = augment (Imc2500 ,augment (Mmcd2500 ,Emcd2500))

T

mc2500VT mc2500V

dmc2500 Yme2500vTS 17

GRAPH OF SAMPLED CONCENTRATIONS AND DEFINED CONCENTRATION
(2500)

4000 T I T
...u .................
mc2500j 3000 = -1
ug
liter
a 2000 |~ _
dmc2500i
_______ {}ter 1000 | .
i .
............... 3..,5
ol_Lee I I
3.33°10° 3.34°10° 3.35°10° 3.36'10° 3.3710°
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DEFINE MONTHLY CONCENTRATION FOR UN-SAMPLED DATES (2501)

k=2..M-1

mdate2+ mdate1 ug
Inc2501, ., = if{ rdate, < mc2501, ,o0°
(i,1) i 2 ! 1" liter
mdatek + mdate(k - 1) mdate(k
MmCZSOI(i,k) if rdatei> 3 1f rdateis
. T ) <i>
Mmc2501VT = Mmc2501 Mmcd2501i.= >Mmc2501VT
mdateM + mdate
. (M- 1) ug
Emc2501, . = 1f} rdate.> mc250 0°
(i,M) i 2 ! Ty liter
- T ) <i>
Emc2501VT = Emc2501 Emcd2501i.= YEmc2501VT

mc2501V = augment (Imc2501 ,augment (Mmcd2501 ,Emcd2501))

mc2501VT = mc2501VT

dmc2501, := Smc2501vTs 1>

GRAPH OF SAMPLED CONCENTRATIONS AND DEFINED CONCENTRATION
(2501)

310t T T T T T T T
2.5°10% - ° -
mc2501j
210* |- _
ug
liter
° 1.5°10% - -
dmc2501.,
1
ug 110* |- . ~
....... liter I -
5000 |- o o o _
g o
0 a4 ] 1 1 1 |
3.3 356" 105 34° 10%8.. 345 108 . 35+ 105 355° 108 36 108 3&. 30" 0°
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MASS LOADING-monthly

Massmzsooi: vli-dmczsooi

Massm2501i vzi-dmczsoli

GRAPHS OF MASS LOADING

2500
60 T T T T T T T
= ]
Massm2500;
kg
* 20 - i
O_Jlth_hl. AP
3.33.38%°10 _.34'1053.345-10‘3.35-1043.355-1043.36-10‘3.365.36‘50‘
rdatei
2501
60 T T T T T T T
4 ]
Massm2501i
kg
- 20 - -
0 1 JI 1 I
3.3 B 10%.34° 10%8.345° 103 35" 10%.. 355+ 1
rdatei

MAS88 LOADING-MONTHLY

Totalm2500 := ZMasstSOOi Totalm2500 = 25 - kg P
i
Totalm2501 := ‘LjMassrtxzsoli Totalm2501 = s31-kg ===
i
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MASS LOADING-TOTAL(Monthly & Storm)

DEFINE TOTAL CHEMICAL CONCENTRATION (2500)

. ug
zerosc2500, . = 1f( rdate. = sdate_,sc2500 .
(i,p) < i P’ p’° liter>

Zzerosc2500VT = zerosc2500T

Zerosc2500; = S zerosc2500VT- 1>

dtc2500:.L = 1f(Zerosc2500i> <:1mc2500i ,Zerosczsooi ,dmc2500i>

DEFINE TOTAL CHEMICAL CONCENTRATION (2500)

. u
zerosc2501 = 1f<rdatei=sdatep,sc2501 ,0° g >

(i,p) P’ liter
Zerosc2501VT = zerochSOlT

Zerosc2501, := Yzerosc2501VTS T

dtc2501i:= 1f(Zerosczsoli>-dmczsoli,Zerosczsoli,dmczsoli)

GRAPHS OF DEFINED TOTAL CONCENTRATION
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6000 T I I
sc2500
| 9 a
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liter :
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dt02500i % a
2000 |~ 2 -
liter o 3 % t °
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i TR I
0 oo 1 . I I 1 S
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sdate_,rdate.
P i
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T

2501
st - T I |
sc2501
P 3¢ .
ug
liter .
o z1t ) -
dtc2501, 3 9
b it | S R i T e
liter : ?
i o :
i |

: i | I
3.33°10% 3.34°10% 3.35°10% 3.36°10% 3.37°10%
sdatep,rdatei

TOTAL MASS LOADING

2500

Masst2500i:= v1i-dtc2$ooi

Total2500 = <Z Masst2500.l>
i

Total2500 = 316 kg Cmm——— total mass runon
Total2500 - Totalm2500 = 62°kg <===—= storm mass runon
2501

Masst2501i:= vzi-dtc2501i

Total2501 = (Z Masst2501i>
i

Total2501 = &1 -kg <====- total mass runon
Total2501 - Totalm2501 = g kg Cmm——— storm mass runon
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SUMMARY

STF-SURFACE WATER MASS LOADINGS

INVESTIGATION PERIOD IS N DAYS. N = 352

ALUMINUM
SAMPLING PT 2500
month total (month & storm)
Totalm2500 = 254 *Kg Total2500 = 316 kg
Totalm2500 = s60+1b Total2500 = 696 *1b
SAMPLING PT 2501
month total (month & storm)
Totalm2501 = 531 -kg Total2501 = s11 kg
Totalm2501 = 1171+ 1b Total2501 = 1347 1b
8 May 1992

12/12




SUMMARY

STF-SURFACE WATER MASS8 LOADINGS

INVESTIGATION PERIOD IS N DAYS. N = 35

ARSENIC

SAMPLING PT 2500

month

Totalm2500

2°kg

Totalm2500 4°1b

S8AMPLING PT 2501

month

Totalm2501

0.19 * kg

Totalm2501 0.6°*1lb

8 May 1992

total (month & storm)

Total2500

Total2500

2-kg

4*1b

total (month & storm)

Total2501

Total2501

0.2 kg

0.5*1b

12/12
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SUMMARY

STF-SURFACE WATER MASS LOADINGS

INVESTIGATION PERIOD IS N DAYS. N = 352

BARIUM
SAMPLING PT 2500
month total (month & storm)
Totalm2500 = 4+ kg Total2500 = 5+kg
Totalm2500 = 10°*1b Total2500 = 11+1b
SAMPLING PT 2501
month total (month & storm)
Totalm2501 = 4*kg Total2501 = 5°Kkg
Totalm2501 = 10°1b Total2501 = 11°1b
8 May 1992

12/12
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SUMMARY

STF-SURFACE WATER MASS LOADINGS

INVESTIGATION PERIOD IS N DAYS. N = 352

BORON
SAMPLING PT 2500
month total (month & storm)
Totalm2500 = 8+kg Total2500 = 8-kg
Totalm2500 = 17+1b Total2500 = 17+1b
SAMPLING PT 2501
month total (month & storm)
Totalm2501 = 3°kg Total2501 = 3-kg
Totalm2501 = 7+1b Total2501 = 7°1b
8 May 1992

12/12




SUMMARY

STFP-SURFACE WATER MASS8 LOADINGS

INVESTIGATION PERIOD IS N DAYS. N = 352

CHROMIUM
SAMPLING PT 2500
month total (month & storm)
Totalm2500 = 1°kg Total2500 = 1°kg
Totalm2500 = 3°1b Total2500 = 3°1b
S8AMPLING PT 2501
month total (month & storm)
Totalm2501 = 1-kg Total2501 = 1:kg
Totalm2501 = 2+1b Total2501 = 2°1b
8 May 1992 12/12
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SUMMARY

STF-SURFACE WATER MASS LOADINGS

INVESTIGATION PERIOD IS N DAYS. N = 352

COBALT
SAMPLING PT 2500
month total (month & storm)
Totalm2500 = 73 kg Total2500 = m3-kg
Totalm2500 = 12+1b Total2500 = 162+1b
SAMPLING PT 2501
month total (month & storm)
Totalm2501 = 0.4 kg Total2501 = 0.4 kg
Totalm2501 = 0.9°1lb Total2501 = 1+1b
8 May 1992

12/12
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S8UMMARY

STF-SURFACE WATER MASS LOADINGS

INVESTIGATION PERIOD IS N DAYS. N = 352

COPPER
SAMPLING PT 2500
month total (month & storm)
Totalm2500 = 4*kg Total2500 = 4°kg
Totalm2500 = 9°1b Total2500 = 1w0+1b
SAMPLING PT 2501
month total (month & storm)
Totalm2501 = 1-kg Total2501 = 1°kg
Totalm2501 = 2+1b Total2501 = 2+1b
8 May 1992

12/12



SUMMARY

ST¥~-S8URFACE WATER MASS LOADINGS

INVESTIGATION PERIOD IS N DAYS. N = 352

IRON
S8AMPLING PT 2500
month total (month & storm)
Totalm2500 = 258 kg Total2500 = 319 kg
Totalm2500 = s568°*1b Total2500 = 704 *1b
SAMPLING PT 2501
month total (month & storm)
Totalm2501 = 485 *kg Total2501 = 548 kg
Totalm2501 = 1069 * 1b Total2501 = 1208 * 1b

8 May 1992 12/12
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SUMMARY

STF-SURFACE WATER MASS LOADINGS

INVESTIGATION PERIOD IS N DAYS. N = 352

S8AMPLING PT 2500

month
Totalm2500 = 4 kg
Totalm2500 = 8+*1b

SAMPLING PT 2501

month
Totalm2501 = 1°kg
Totalm2501 = 2+1b

8 May 1992

LEAD

total (month & storm)

Total2500

Total2500

total (month & storm)

Total2501

Total2501

5 -kg

11+1b

1°kg

2°1b

12/12




Sk TEm

'\— -

T

SUMMARY

STF-SURFACE WATER MASS LOADINGS

INVESTIGATION PERIOD IS N DAYS. N = 352

MAGNESIUM
SAMPLING PT 2500
month total (month & storm)
Totalm2500 = 2619 * kg Total2500 = 2619 * kg
Totalm2500 = 5774 1b Total2500 = 5775 * 1b
SAMPLING PT 2501
month total (month & storm)
Totalm2501 = 303 kg Total2501 = 320 kg
Totalm2501 = 67 °1b Total2501 = 7051b
8 May 1992

12/12
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STF-8URFACE

INVESTIGATION

SAMPLING PT 2500

month
Totalm2500 = 12°kg
Totalm2500 = 27+1b

S8AMPLING PT 2501

month
Totalm2501 = 15 *Kg
Totalm2501 = % *1b

8 May 1992

SUMMARY
WATER MASS LOADINGS

PERIOD IS N DAYS. N = 352

MANGANESE

total (month & storm)

Total2500

13°kg

Total2500 2°+1lb

total (month & storm)

Total2501 = 17°kg

Total2501 = 36°1b

12/12



SUMMARY

STF-SURFACE WATER MASS LOADINGS

INVESTIGATION PERIOD IS N DAYS. N = 352

I MERCURY

‘ SAMPLING PT 2500
' month total (month & storm)
/I Totalm2500 = o kg Total2500 = o kg
l Totalm2500 = o0°1b Total2500 = o0+1b

SAMPLING PT 2501

i month total (month & storm)
. Totalm2501 = o.01-kg Total2501 = o *kg
l Totalm2501 = 0+1b Total2501 = o0-1b
l 8 May 1992 12/12




SUMMARY

STF~SURFACE WATER MASS LOADINGS

INVESTIGATION PERIOD IS N DAYS. N = 352

o
ll
A,
’l
s

NICKEL
SAMPLING PT 2500
month total (month & storm)
Totalm2500 = 2-kg Total2500 = 2°-kg
. Totalm2500 = 5+1b Total2500 = 5°1b
' SAMPLING PT 2501
' month total (month & storm)
. Totalm2501 = 1°kg Total2501 = 1°kg
' Totalm2501 = 3+1b Total2501 = 3-1b
8 May 1992 12/12




SUMMARY

STF-SURFACE WATER MASS LOADINGS

INVESTIGATION PERIOD IS N DAYS. N = 352

POTASSIUM

SAMPLING PT 2500

month
Totalm2500 = 1941 kg
Totalm2500 = 4279+ 1b

SAMPLING PT 2501

month
Totalm2501 = 16 *kg
Totalm2501 = 367°1b

8 May 1992

total (month & storm)

Total2500

Total2500

total (month & storm)

Total2501

Total2501

1941 * kg

4279 * 1b

179 * kg

395 1b

12/12



SUMMARY

STF-SURFACE WATER MASS LOADINGS

INVESTIGATION PERIOD IS N DAYS. N = 352

'
~

' SODIUM
" S8AMPLING PT 2500
month total (month & storm)

l Totalm2500 = 23476 * Kg Total2500 = 2407 *kg
l Totalm2500 = 51756 * 1b Total2500 = s3067 * 1b

SAMPLING PT 2501
l month total (month & storm)
.' Totalm2501 = 56 * kg Total2501 = 51 kg
' Totalm2501 = 1112°*1b Total2501 = 1134 *1b

8 May 1992 12/12
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SUMMARY
STF-SURFACE WATER MASS LOADINGS

INVESTIGATION PERIOD IS N DAYS. N = 352

VANADIUM
SAMPLING PT 2500
month total (month & storm)
Totalm2500 = 1°kg Total2500 = 1°kg
Totalm2500 = 3*1b Total2500 = 3+1b
S8AMPLING PT 2501
month total (month & storm)
Totalm2501 = 1-kg Total2501 = 1°kg
Totalm2501 = 2+1b Total2501 = 2+1b
8 May 1992

12/12



SUMMARY

STF-SURFACE WATER MASS LOADINGS

INVESTIGATION PERIOD IS N DAYS. N = 352

SAMPLING PT 2500

month

Totalm2500 = 31'kg

Totalm2500 = ¢ °+1b

SAMPLING PT 2501

month
Totalm2501 = 4+kg
Totalm2501 = 9+1b
8 May 1992

ZINC

total (month & storm)

Total2500

Total2500

total (month & storm)

Total2501

Total2501

35 kg

78°+1b

5 kg

10+1b

12/12




APPENDIX SW-D

SUMMARY TABLES FOR INORGANIC AND ORGANIC ANALYTES
DETECTED DURING ONSITE SEASONAL SAMPLING EVENTS




TABLE SW-D1

SUMMARY OF DETECTED CONCENTRATIONS FOR SURFACE WATER AND
SEDIMENT SAMPLES COLLECTED FROM ONSITE LOCATION 2501

T
Transitional Seasoslc! Yot Saason,
Sodiment
leall) |

ND 3.

{a) Letters preceding the concentration value are laboratory qualifiers. Letters following the concentration valus are data validation qualifiers.
(b} Concentrations are listed if analyte was detected in at least one seasonal sample.

{c) Location 2601 not sampled during transitional season.

(d} MPN = Most probable number.

(e) NA = Not applicable.

ND Not detected.

sw-d1 916055.10/24



TABLE SW-D2 Page 1 of 2

SUMMARY OF DETECTED CONCENTRATIONS FOR SURFACE WATER AND
SEDIMENT SAMPLES COLLECTED FROM ONSITE LOCATION 2502

e
Concentration'®®!

(1 March/Aprit 1991) e lAUGUST 1991 January 1992
e || Surtace water

Antimony i
|

sw-d2 916055.10/24



TABLE SW-D2 Page 2 of 2

SUMMARY OF DETECTED CONCENTRATIONS FOR SURFACE WATER AND
SEDIMENT SAMPLES COLLECTED FROM ONSITE LOCATION 2502

COncentraﬂon" b'

March/Apnil 1991 August 1891 January 1992
m m

(a) Letters preceding the concentration value are laboratory qualifiers. Letters following the concentration value are data validation qualifiers.
{b) Concentrations are listed if analyte was detected in at least one seasonal sample.

{c) Location 2602 not sampled during transitional season.

{d) MPN = Most probable number.

{e) NA = Not applicable.

ND Not detected.

sw-d2 916055.10/24
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TABLE SW-D3 Page 1 of 2

SUMMARY OF DETECTED CONCENTRATIONS FOR SURFACE WATER AND
SEDIMENT SAMPLES COLLECTED FROM ONSITE LOCATION 2503

Concentration!®-P}
Transttional Season!®!
March/Apri! 1991

August 1991 January 1992

Antimony

QT30

ium

Boron

-haitin

Sodium

anadium

Zinc

Anthracene

luoranthene

Pyrene

Benzo(alpyrene

Indeno{1,2,3-cd)pyrene

Benzo{g h.ilperylene

sw-d3 916055.10/24



SUMMARY OF DETECTED CONCENTRATIONS FOR SURFACE WATER AND
SEDIMENT SAMPLES COLLECTED FROM ONSITE LOCATION 2503

________ Concentration'®b

March/April 199 August 199 January 1992
Aneirte | surfoce Water | _sodment__ | Sedmont__|| surtace water |
Surface Water Sediment Surface Water Sediment Surface Water Sodiment

Fecal Coliform

Fecal Streptococcus

(a) Letters preceding the concentration value are laboratory qualifiers. Letters following the concentration value are data validation qualifiers.
(b) Concentrations are listed if analyte was detected in at least one seasonal sample.

{c} Location 2603 not sampled during transitional season.

(d) MPN = Most probable number.

{e} NA = Not applicable.

ND Not detected.

sw-d3 916055.10/24

TABLE SW-D3 Page 2 of 2



TABLE SW-D4

SUMMARY OF DETECTED CONCENTRATIONS FOR SURFACE WATER AND

SEDIMENT SAMPLES COLLECTED FROM ONSITE LOCATION 2504

Concentration!®-?}
Transitonal Season!®! Dry Season'? Waet Season'?
March/Apr] 1991

August 1991 January 1992
. {ma/ka)

26,900
8.7 J4

Analyte

B 100

5,720
72.5

72.%5

B_119 J4
146

20,700

1,040

Magnesium

$.730

Manganese

283 J4

bis(2-Ethylhexyl)-
phthalate

(a)
{b)
(c)
(d)
ND

sw-d4

790 _J4

Letters preceding the concentration value are laboratory qualifiers. Letters following the concentration value are data validation qualifiers.
Concentrations are listed if analyte was detected in at least one seasonal sample.

Location 2604 not sampled during transitional season.

No surface water sample collected at Location 2504 during dry and wet seasons (no surface water present).

Not detected.

916055.10/24



TABLE SW-D5

SUMMARY OF DETECTED CONCENTRATIONS FOR SURFACE WATER AND
SEDIMENT SAMPLES COLLECTED FROM ONSITE LOCATION 2505

concontraﬂon“ b)
Transitonal Season'® Dry Saason!? Waet Sononw
March/Aprl 1991 u gust 1991 Janua

1.060
268.2
768.2

11.2
179
20,000
1.110 Ja
5,610
245
1

69,3

J4

(a) Letters preceding the concentration value are laboratory qualifiers. Letters following the concentration value are data validation qualifiers.

(b} Concentrations are listed if analyte was detected in at least one seasonal sample.

{c} Location 2505 not sampled during transitional season.

{d} No surface water sample collected at Location 2505 during dry season (no surface water present). No sediment sample collected at Location
2506 during wet season (surface debris prohibited sampie collection).

ND Not detected.

sw-db | '916055.10/24




TABLE SW-6

Page 1 of 2

SUMMARY OF DETECTED CONCENTRATIONS FOR SURFACE WATER AND
SEDIMENT SAMPLES COLLECTED FROM ONSITE LOCATION 2506

Analyte

Concentration!®-?}
Transitional Season Dry Season'®
March/April 1991 August 1991

Woet Season
January 1992

Q

26.1

B 155 J4

Copper

273

Cyanide

ND

094 J4

Nickel

68.2

Potassium

B 102696

Selenium

33 J4

Sodium

B__730.5

1,050 J4

4-Methyiphenol

bis(2-Ethylhexyl)-
phthalate

Di-n-octylphthalate

sw-d6

916055.10/24



TABLE SW-6 Page 2 of 2

SUMMARY OF DETECTED CONCENTRATIONS FOR SURFACE WATER AND
SEDIMENT SAMPLES COLLECTED FROM ONSITE LOCATION 2506

i Concentration!*:b)

Transitional Season Dry Saason!® Wet Season
March/Aprdl 1991 August 1991 January 199
Ansivts

wal) wa/ka) lwalka) walL) |

ND ND 2,700 J ND ND ‘
MPN/100mL |9) Nale) 00 .
3 -~ 3.0
4 - _ 2.0

(a) Letters preceding the concentration value are laboratory qualifisrs. Letters following the concentration value are data validation qualifiers.
(b) Concentrations are listed if analyte was detected in st least one seasonal sample.

(c) No surface water sample collected at Location 2608 during dry season (no surface water present).

{d} MPN = Most probable number.

(e} NA = Not applicable.

ND Not detected.

I

FE

t B

sw-d8 916055.10/24



TABLE SW-D7 Page 1 of 2

SUMMARY OF DETECTED CONCENTRATIONS FOR SURFACE WATER AND
SEDIMENT SAMPLES COLLECTED FROM ONSITE LOCATION 2507

Concentration!®-P!

Transtional Season!® Dry Season'? Wet Season
_____{March/April 1991 August 1991 January 1992

Surface Water odmont | surtece water | _sudment_|
lwa/L)

Sediment
—ima/kal
313 13.700

_Potassium

odium

bis(2-Ethythexyl)-
phthalate vt

sw-d7 916055.10/24




TABLE SW-D7 Page 2 of 2

SUMMARY OF DETECTED CONCENTRATIONS FOR SURFACE WATER AND
SEDIMENT SAMPLES COLLECTED FROM ONSITE LOCATION 2507

Concentration!®:®)

arch/Ap 99 _ August 1991 ____{January 1992

ce

-
MEN/ 100m! (e}

mlﬂ

(a) Letters preceding the concentration value are laboratory qualifiers. Letters following the concentration value are data validation qualifiers.
{b) Concentrations are listed if analyte was detected in at least one seasonal sample.

{c) Location 2607 not sampled during transitional season.

{d) No surface water sample collected at Location 2507 during dry season {no surface water present).

{e) MPN = Most probable number.

{fi  NA = Not applicable.

sw-d7 916055.10/24




TABLE SW-D8

SUMMARY OF DETECTED CONCENTRATIONS FOR SURFACE WATER AND
SEDIMENT SAMPLES COLLECTED FROM ONSITE LOCATION 2508

Concentration!®:P)

Transitional Season!® Dry Season Wet Season
March/April 1991 Auqust 1991 January 1992

| sutoce Water | _sodimem |
/L)

Sediment
lwa/l) ima/kg) {ma/ka)
ND 8.010
10.4
B 352
ND
19,400
ND
ND
ND

-

(a) Letters preceding the concentration value are laboratory qualifiers. Letters following the concentration value are data validation qualifiers.
(b) Concentrations are listed if analyte was detected in at loast one seasonal sample.

{c) Location 2608 not sampled during transitional season.

{d) MPN = Most probable number.

{e} NA = Not applicable.

ND Not detected.

sw-d8 916055.10/24



TABLE SW-D9 Page 1 of 2

SUMMARY OF DETECTED CONCENTRATIONS FOR SURFACE WATER AND
SEDIMENT SAMPLES COLLECTED FROM ONSITE LOCATION 2509 1

Concentration!®:?)
Transttional Season Dry Season'® Wet Season
March/Aprdl 1991 August 1991 January 1992

ll

hromium Vi

Chromium
Cobalt

Coppe

Cyanide
lren

Magnesium

NIANGaNe sa

Mercury

Nickel

Potassjum

Selenium

Sodium

CEEEEFERBRBRRE

sw-d9 916055.10/24




TABLE SW-D9 ' Page 2 of 2

SUMMARY OF DETECTED CONCENTRATIONS FOR SURFACE WATER AND
SEDIMENT SAMPLES COLLECTED FROM ONSITE LOCATION 2509

D'y sea‘on(o,
August 1991 January 1992

{a) Letters preceding the concentration value are laboratory qualifiers. Letters following the concentration value are data validation qualifiers.
{b) Concentrations are listed if analyte was detected in at least one seasonal sample.

{c) No surface water samples collected st Location 25609 during dry season (no surface water present).

{d) MPN = Most probable number.

{e) NA = Not applicable.

ND Not detected.

sw-d9 916055.10/24



TABLE SW-D10

SUMMARY OF DETECTED CONCENTRATIONS FOR SURFACE WATER AND
SEDIMENT SAMPLES COLLECTED FROM ONSITE LOCATION 2510

Waet Season
January 1992

|
| surtace water | _sedimom_|

! Sediment
—Imal/kal

bis{2-Ethylhexyl)-
phthalate

{a) Letters preceding the concentration value are laboratory qualifiers. Letters following the concentration value are data validation qualifiers.

{b) Concentrations are listed if analyte was detected in at least one seasonal sample. A "U" qualifier indicates the analyte was not detected at the
concentration indicated.

(c) Location 2510 not sampled during transitional season.

(d) MPN = Most probable number.

{e)}) NA = Not applicable.

ND Not detected.

sw-d10 916055.10/24



TABLE SW-D11 Page 1 of 2

SUMMARY OF DETECTED CONCENTRATIONS FOR SURFACE WATER AND
SEDIMENT SAMPLES COLLECTED FROM ONSITE LOCATION 2511

Transitional Season
March/Aprl 199
Anaive

ima/kg)
14,900
644 J4
153

ND

Wet Season
anuary 1992

I

Cobalt

B__91 J4
57.9
1.3
18,500

Copper

Cyanide

1189 J4
4.040

Potassium

Selenium

Sodium

i

o
o
N

EEEEEEEEE

bis(2-Ethylhexyl)-
phthalate

sw-d11 ' 916055.10/24
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TABLE SW-D11 Page 2 of 2

SUMMARY OF DETECTED CONCENTRATIONS FOR SURFACE WATER AND
SEDIMENT SAMPLES COLLECTED FROM ONSITE LOCATION 2511

Concentration™®
March/April 1991 August 1991 January 1992
Analyte

Sadmant

lwa/l) lwa/ka) lua/kal

ND YD) 19

Bacteria MPN/100mL'"! NAY NA
gcal Coliform 2.0 -

Fecal Streptococcus 1.6

(s) Letters preceding the concentration value are laboratory qualifieis. Letters following the concentration value are data validation qualifiers.

(b) Concentrations are listed if analyte was detected in at loast one seasonal sample. A "U" qualifier indicates the analyte was not detected at the
concentration indicated.

{c) No surface water sample collected at Location 2611 during dry season {no surface water present).

{d) MPN = Most probable number.

{e) NA = Not applicable.

ND Not detected.

sw-d11 916055.10/24



TABLE SW-D12 Page 1 of 2

SUMMARY OF DETECTED CONCENTRATIONS FOR SURFACE WATER AND
SEDIMENT SAMPLES COLLECTED FROM ONSITE LOCATION 2512

Transitional Season®® Dry Season'’ Wat Season
March/Aprl 1991 August 1991 January 1992

D w wu

sw-d12 _ 916055.10/24

427

B_
B

1.6
16.3

Argenic

Barium

Potassium

Selenium

Sodium

Vanadium

Dibenzo(a_ _h)anthracene
Benzolg, h,ilperylene

Volatiles
Methylene Chloride

bis({2-Ethylhexyl)-
phthalate




(a)
(b}

(c)
(d)
(o)
f

ND

TABLE SW-D12 Page 2 of 2

SUMMARY OF DETECTED CONCENTRATIONS FOR SURFACE WATER AND
SEDIMENT SAMPLES COLLECTED FROM ONSITE LOCATION 2512

January 1992

Na"

Letters preceding the concentration value are laboratory qualifiers. Letters following the concentration value are data validation qualifiers.
Concentrations are listed if analyte was detected in at least one seasonal sample. A "U" qualifier indicates the analyte was not detected at the
concentration indicated.

Location 2512 not sampled during transitional season.

No surface water sample collected at Location 2512 during dry season (no surface water present).

MPN = Most probable number.

NA = Not applicable.

Not detected.

sw-d12 916055.10/24



TABLE SW-D13

SUMMARY OF DETECTED CONCENTRATIONS FOR SURFACE WATER AND
SEDIMENT SAMPLES COLLECTED FROM ONSITE LOCATION 2513

By Sassonty Wat Soason
— Ima/kal {ma/ka)

A inum

Antimony

Arsenic

Barium

Beryllium

Boron

ium

Sodium

Vanadium

bis(2-Ethylhexyl)-
phthalate

{a) Letters preceding the concentration value are laboratory qualifiers. Letters following the concentration value are data validation qualifiers.

(b) Concentrations are listed if analyte was detected in at least one seasonal sample. A "U" qualifier indicates the analyte was not detected at the
concentration indicated.

{c) Location 2613 not sampled during transitional season.

{d} No surface water sample collected at Location 2613 during dry and wet seasons (no surface water present).

ND Not dectected.

sw-d13 916055.10/24



TABLE SW-D14 Page 1 of 2

SUMMARY OF DETECTED CONCENTRATIONS FOR SURFACE WATER AND
SEDIMENT SAMPLES COLLECTED FROM ONSITE LOCATION 2514

{d)

Transitional Season'® Dry Season'? Wet Season
March/Aprl 1991 August 199 January 1992

Beryllium_

Cadmium

Lead

Magnesium

Acetone

Toluene

bis(2-Ethylhexyl)-
phthalate

sw-d14 916055.10/24



TABLE SW-D14 Page 2 of 2

SUMMARY OF DETECTED CONCENTRATIONS FOR SURFACE WATER AND
SEDIMENT SAMPLES COLLECTED FROM ONSITE LOCATION 2514

" Transitional Season!® Dry Season'? Wet Season'?
March/April 1991 August 1991 January 1992

. ND J__190 JN

(a) Letters preceding the concentration value sre laboratory qualifiers. Letters following the concentration value are data validation qualifiers.

{b) Concentrations are listed if analyte was detected in at least one seasonal sample. A "U" qualifier indicates the analyte was not detected at the
concentration indicated.

(c) Location 2614 not sampled during transitional season.

(d) No surface water sample collected at Location 2614 during dry and wet seasons (no surface water present).

ND Not dectected.

sw-d14 : 916055.10/24



TABLE SW-D15

SUMMARY OF DETECTED CONCENTRATIONS FOR SURFACE WATER AND
SEDIMENT SAMPLES COLLECTED FROM ONSITE LOCATION 2515

March/Apdl 1991 August 1991 January 1992
Ansiyte | urtace Water | _sedimemt |

Sediment
9 ima/ka) ima/ka)
Lead
Magnesium
Potassium
Selenium

ND

Benzo(g. h, ilperylene

12,300
ndeng -cdipyrene

bis(2-Ethylhexyl)-
phthalate

(s) Letters preceding the concentration velue are laboratory qualifiers. Letters following the concentration value are data validation qualifiers.

{b) Concentrations are listed if analyte was detected in at least one seasonal sample. A "U" qualifier indicates the analyte was not detected at the
concentration indicated.

{c} Location 2615 not sampled during transitional season. )

(d} No surface water sample collected at Location 2616 during dry and wet seasons (no surface water prasent).

ND Not detected.

sw-d15 916055.10/24



TABLE SW-D16 Page 1 of 2

SUMMARY OF DETECTED CONCENTRATIONS FOR SURFACE WATER AND
SEDIMENT SAMPLES COLLECTED FROM ONSITE LOCATION 2516

Transitional Season'® Dry Season'” Wet Season

March/April 1991 August 199 January 1992

Anaiyte
lwall) ima/ka) {ma/ka) lwall) {ma/ka)

AlmINUm

Antimony

Arsenic

Barium

Beryllium

alcium

Copper

Iron

Lead

Magnesium 9,980 J4

Manganese

)

Potassium

Sodium

Vanadium

!

o
=
b

g £

o
o
—

BB

bis{2-Ethythexyl)-
phthalate

sw-d16 916055.10/24




TABLE SW-D16 Page 2 of 2

SUMMARY OF DETECTED CONCENTRATIONS FOR SURFACE WATER AND
SEDIMENT SAMPLES COLLECTED FROM ONSITE LOCATION 2516

Dry Season'”
August 1991

Vil Oy (e} Mm Men A NA

(a) Letters preceding the concentration value are laboratory qualifiers. Letters following the concentration value are data validation qualifiers.

(b} Concentrations are listed if analyte was detected in at least one seasonal sample. A "U" qualifier indicates the analyte was not detected at the
concentration indicated.

(c} Location 2618 not sampled during transitional season.

{d} No surface water sample collected at Location 2516 during dry season (no surface water present).

{e} MPN = Most probable number.

{(f) NA = Not applicable.

sw-d16 916055.10/24



TABLE SW-D17

SUMMARY OF DETECTED CONCENTRATIONS FOR SURFACE WATER AND

SEDIMENT SAMPLES COLLECTED FROM ONSITE LOCATION 2518

March/Aprit 1991 _ __{August 1991

Wet Season
January 1992

Copper

bis(2-Ethylhexyl}-

hthalate

a/kg

(a)
(b)

{c)
(d}
(e)
(f)

ND

sw-d17

2,200 JN

Letters preceding the concentration value are laboratory qualifiers. Letters following the concentration value are data validation qualifiers.
Concentrations are listed if analyte was detected in at least one seasonal sample. A "U" qualifier indicates the analyte was not detected at the
concentration indicated.

Location 2518 not sampled during transitional season.

No surface water sample collected at Location 2518 during dry season (no surface water present).

MPN = Most probable number.

NA = Not applicable.

Not detected.

916055.10/24



TABLE SW-D18

SUMMARY OF DETECTED CONCENTRATIONS FOR SURFACE WATER AND
SEDIMENT SAMPLES COLLECTED FROM ONSITE LOCATION 2519

!
l
|

Concentration®®

viarcn/Apn 93 AUJUD 2% Anuan -k
Anaiyte

PAHs_

Phenanthrene

Anthracene

bis(2-Ethylhexyl)-
phthalate

urface Water Sediment
{ma/kg) lra/L) (ma/ka)
28,200 1,760 21,100
1.8 2.3 1.6 _J4
| ' B 122 19.5
29
. ND
Copper ; g 4 B3
Nickel
" Potassium '
Sodium

lug/ka) {ug/L) lwg/ka)
ND ND

Fecal Coliform

Fecal Streptococcus

(a) Letters preceding the concentration value are laboratory qualifiers. Letters following the concentration value are data validation qualifiers.

{b) Concentrations are listed if analyte was detected in at least one seasonal sample. A "U” qualifier indicates the analyte was not detected at the
concentration indicated.

(c) Location 2619 not sampled during transitional season.

(d) No surface water sample collected at Location 2619 during dry season (no surface water present).
MPN = Most probable number.

(e) NA = Not applicable.

sw-d18 916055.10/24



TABLE SW-D19 Page 1 of 2

SUMMARY OF DETECTED CONCENTRATIONS FOR SURFACE WATER AND
SEDIMENT SAMPLES COLLECTED FROM ONSITE LOCATION 2520

Transitional Season® Dry Season'"! Wet Season
March/April 1991 August 199 January 1992
| sedimem |
/L)

Sediment
{ma/kal ima/ka)

3.770
5.4
30.7
25,5
ND

4,690
95.8
95.8
109 J4
157
18,400
1,200
5,740
199 J4
0,97 J3
42.6

Selepium

odijum

anadium

Benzo(g. h.ilperylene

sw-d19 916055.10/24




(a)
{b)

(c)
d)
(o)
f
. ND

TABLE SW-D19 Page 2 of 2

SUMMARY OF DETECTED CONCENTRATIONS FOR SURFACE WATER AND
SEDIMENT SAMPLES COLLECTED FROM ONSITE LOCATION 2520

March/Aprl 1991 August January 1992

Ansirte e |_seamn | mwas | _seames |

Letters preceding the concentration value are laboratory qualifiers. Letters following the concentration value are data validation qualifiers.
Concentrations are listed if analyte was detected in at least one seasonal sample. A "U" qualifier indicates the analyte was not detected at the
concentration Indicated.

Location 2620 not sampled during transitional season.

No surface water sample collected at Location 2520 during dry season (no surface water present).

MPN = Most probable number.

NA = Not applicable.

Not detected.

sw-d19 . 916055.10/24



TABLE SW-D20 Page 1 of 2

SUMMARY OF DETECTED CONCENTRATIONS FOR SURFACE WATER AND
SEDIMENT SAMPLES COLLECTED FROM ONSITE LOCATION 2521

March/Aprdl 199 Janua 1992
Ansivte | surtace Water | _sodmem

Copper

lron

Potassium

Selenium

Sodium

1,500 JN

sw-d20 916055.10/24



(a)
(b}

(c)
T {d)
(o)
(f)
ND

TABLE SW-D20 Page 2 of 2

SUMMARY OF DETECTED CONCENTRATIONS FOR SURFACE WATER AND
SEDIMENT SAMPLES COLLECTED FROM ONSITE LOCATION 2521

March/Aprdl 199 August 1991 January 1992
Surface Water | Sediment

Letters preceding the concentration value are laboratory qualifiers. Letters following the concentration value are data validation qualifiers.
Concentrations are listed if analyte was detected in at least one seasonal sample. A "U" qualifier indicates the analyte was not detected at the
concentration indicated.

Location 2621 not sampled during transitional season.

No surface water sample collected at Location 2521 during dry season (no surface water present).

MPN = Most probable number.

NA = Not applicable.

Not detected.

sw-d20 - 916055.10/24




TABLE SW-D21

SUMMARY OF DETECTED CONCENTRATIONS FOR SURFACE WATER AND
SEDIMENT SAMPLES COLLECTED FROM ONSITE LOCATION 2522

March/Apdl 1991 August 1991 January 1992
| suriace Weter | _sedimont |

Sediment
Ima/ka) ima/ka)

Selenium

Sodium

Endrin ketone

Aroclor-1260

(a) Letters preceding the concentration value are laboratory qualifiers. Letters following the concentration value are data validation qualifiers.

(b) Concentrations are listed if analyte was detected in at least one seasonal sample. A "U" qualifier indicates the analyte was not detected at the
concentration indicated.

{c) Location 2522 not sampled during transitional season.

{d) No surface water sample collected at Location 2522 during dry and wet seasons (no surface water present).

ND Not detected.

sw-d21 916055.10/24



TABLE SW-D22

SUMMARY OF DETECTED CONCENTRATIONS FOR SURFACE WATER AND
SEDIMENT SAMPLES COLLECTED FROM ONSITE LOCATION 2523

Transitional Season'® Dry Season'” Wet Season'?
March/April 1991 August 1991 January 1992
| surtaco Weter | sodiment |

Sediment
ma/kg ima/ka)
25.800

16.1 _J4
96.2

29 J4
4,010

75.5

1%.5

Sodium

Vanadium

bi

8{2-Ethylhexyl)-
hthalate

Aroclor-1260

{a) Letters preceding the concentration value are laboratory qualifiers. Letters following the concentration value are data validation qualifiers.

(b) Concentrations are listed if analyte was detected in at least one seasonal sample. A "U" qualifier indicates the analyte was not detected at the
concentration indicated.

(c} Location 2523 not sampled during transitional season.

(d} No surface water sample collected at Location 2523 during dry and wet seasons (no surface water present).

ND Not detected.

sw-d22 916055.10/24



TABLE SW-D23

SUMMARY OF DETECTED CONCENTRATIONS FOR SURFACE WATER AND
SEDIMENT SAMPLES COLLECTED FROM ONSITE LOCATION 2524

March/Aprl 199 August 199 January 1992

Lead

Magnesium

Manganese

Semivolatiles

bis(2-Ethylhexyl)-
hthalate

(a) Letters preceding the concentration value are laboratory qualifiers. Letters following the concentration value are data validation qualifiers.

(b) Concentrations are listed if analyte was detected in at least one seasonal sample. A "U" qualifier indicates the analyte was not detected at the
concentration indicated.

{c} Location 2524 not sampled during transitional season.

{d) No surface water sample collected at Location 2524 during dry and wet seasons (no surface water present).

ND Not detected.

sw-d23 | 916055.10/24




TABLE SW-D24

SUMMARY OF DETECTED CONCENTRATIONS FOR SURFACE WATER AND
SEDIMENT SAMPLES COLLECTED FROM ONSITE LOCATION 2525

) (d}

ol Wet Season

Transitional Season Dry 8eason™

March/Apdl 199 August 199 January 1992

Antimony B_159 M4

Arsenic 17

B__12%

B 14 J4
£.830
614
814
1895
282 J4

Iron 25,000

Lead 1,030

Magnesium 8710
306
1.1

Sodium

Vanadium

{a) Letters preceding the concentration value are laboratory qualifiers. Letters following the concentration value are data validation qualifiers.

{b} Concentrations are listed if analyte was detected in at least one sessonal sample. A "U" qualifier indicates the analyte was not detected at the
concentration indicated.

{c) Location 2626 not sampled during transitional season.

(d) No surface water sample collected at Location 2525 during dry and wet seasons (no surface water present).

ND Not detected.

sw-d24 916055.10/24



TABLE SW-D25

SUMMARY OF DETECTED CONCENTRATIONS FOR SURFACE WATER AND
SEDIMENT SAMPLES COLLECTED FROM ONSITE LOCATION 2526

Transitlonal Season’ Dry Season'! Wet Season'®’
March/Aprl 1991 _ August 1991 January 1992
Sutace Watar | surtace wator | sediment |

Sediment
{mal/ka)

Sodium

Vanadium

bis{2-Ethylhexyl)-
hthalat y Y

Pesticides/PCBs

4,4-DDT

Aroclor-1260

{a) Letters preceding the concentration value are laboratory qualifiers. Letters following the concentration value are data validation qualifiers.

(b) Concentrations are listed if analyte was detected in at least one seasonal sample. A "U" qualifier indicates the analyte was not detected at the
concentration indicated.

(c) Location 2626 not sampled during transitional season.

{d) No surface water sample collected at Location 2626 during dry and wet seasons {(no surface water present).

ND Not detected.

sw-d25 916055.10/24




TABLE SW-D26 Page 1 of 2

SUMMARY OF DETECTED CONCENTRATIONS FOR SURFACE WATER AND
SEDIMENT SAMPLES COLLECTED FROM ONSITE LOCATION 2527

March/Apdl 199 August 199 January 1992

ND B__13.2 J4
29.7
160

ND

Potassium

Selenium

Phenanthrene

'|.';.

Fluoranthene

Pyrene

Benzo(a)pyrene

d)p

indeng

rene

Benzo{g h ilperylene

Volatiles

sw-d26 916055.10/24




TABLE SW-D26 Page 2 of 2

SUMMARY OF DETECTED CONCENTRATIONS FOR SURFACE WATER AND
SEDIMENT SAMPLES COLLECTED FROM ONSITE LOCATION 2527

March/Aprl 1991 August 1991 January 1992
Analyte
Surface Water Sediment Surface Water Sediment Surface Water Sediment

lra/L) lua/l)
J 4 ND
gihst(tfa;_ﬁgyih“y“- J 5 J 16,000 M4
ND ND
_{wg/l)
Alpha-BHC ND 4
Aldrin ND 20
ND 42
ND 96
ND 130 J
ND . 140 J3
ND 220
ND 220 J
ND

{a) Letters preceding the concentration value are laboratory qualifiers. Letters following the concentration value are data validation qualifiers.

(b} Concentrations are listed if analyte was detected in at loast one seasonal sample. A "U" qualifier indicates the analyte was not detected at the
concentration indicated.

{c) Location 2527 not sampled during transitional season.

{d) MPN = Most probable number.

(e) NA = Not applicable.

ND Not detected.

sw-d26 916055.10/24




TABLE SW-D27

Page 1 of 2

SUMMARY OF DETECTED CONCENTRATIONS FOR SURFACE WATER AND
SEDIMENT SAMPLES COLLECTED FROM ONSITE LOCATION 2528

Analyte

Transitional Season'®

March/April 199

Surface Water

Sediment

Concentration®®

)
Dry Season

Wet Season
January 1992

Copper

ron

naeno alp 8Na
Dibenzo{a hlanthraceng

Benzo(g. h.ilperylene

Acetone

Diethylphthalate

Butylbenzylphthalate

bis(2-Ethylhexyl)- 65 53,000 8 28,000 J4
__phthalate
Di-n-octylphthalate ND J 840 ND J 800 J4

sw-d27

916055.10/24




TABLE SW-D27 Page 2 of 2

SUMMARY OF DETECTED CONCENTRATIONS FOR SURFACE WATER AND
SEDIMENT SAMPLES COLLECTED FROM ONSITE LOCATION 2528

March/April 1991 ___ August 1991 January 1992)

(a)
(b)

(c)
(d)
(e}

Letters preceding the concentration value are laboratory qualifiers. Letters following the concentration value are data validation qualifiers.
Concentrations are listed if analyte was detected in at least one seasonal sample. A "U" qualifier indicates the analyte was not detected at the
concentration indicated.

Location 2628 not sampled during transitional season.

MPN = Most probable number.

NA = Not applicable.

Not detected.

sw-d27 916055.10/24



TABLE SW-D28 Page 1 of 2

SUMMARY OF DETECTED CONCENTRATIONS FOR SURFACE WATER AND
SEDIMENT SAMPLES COLLECTED FROM ONSITE LOCATION 2529

Transitional 8eason'® Dry Season Waet Season
March/Aprl 199 August 199 January 1992
Sedimant

B 119 J4
18.3
117

ND
6.1

Antimony

Arsenic

Cobalt

Copper

Iron

Lead

Maanesjum

Potassium

Sodlum

deng dipyrena
Dibenzo{a h}anthracene

big(2-Ethylhexyl)-
phthalate

sw-d28 916055.10/24




\

TABLE SW-D28 Page 2 of 2

SUMMARY OF DETECTED CONCENTRATIONS FOR SURFACE WATER AND
SEDIMENT SAMPLES COLLECTED FROM ONSITE LOCATION 2529

March/April 1991 ______{August 1991 January 1992
Sodiment

wall)

4,4-0DT

Endrin ketone

(a) Letters preceding the concentration value are laboratory qualifiers. Letters following the concentration value are data validation qualifiers.

(b) Concentrations are listed if analyte was detected in at least one seasonal sample. A "U" qualifier indicates the analyte was not detected at the
concentration indicated.

{c) Location 2529 not sampled during transitional season.

{d) MPN = Most probable number.

{e) NA = Not applicable.

ND Not detected.

sw-d28 ' 916055.10/24




TABLE SW-D29 Page 1 of 2

SUMMARY OF DETECTED CONCENTRATIONS FOR SURFACE WATER AND
SEDIMENT SAMPLES COLLECTED FROM ONSITE LOCATION 2530

S S e
Transitionat Season'™ ' Dry 8aason Wet Season
March/Apdl 199 ugust 199 January 1992

Sadimont

lua/l)

sw-d29 916055.10/24




TABLE SW-D29 Page 2 of 2

SUMMARY OF DETECTED CONCENTRATIONS FOR SURFACE WATER AND
SEDIMENT SAMPLES COLLECTED FROM ONSITE LOCATION 2530

Transitional Season'®

March/April 1991

(a) Letters preceding the concentration value are laboratory qualifiers. Letters following the concentration value are data validation qualifiers.

(b) Concentrations are listed if analyte was detected in at least one seasonal sample. A "U" qualifier indicates the analyte was not detected at the
concentration indicated. )

{c) Location 2630 not sampled during transitional season.

(d) MPN = Most probable number.

{e) NA = Not applicable.

ND Not detected.

sw-d29 | 916055.10/24



APPENDIX SW-E

MASS LOADING CALCULATIONS FOR
SURFACE WATER RUNCFF



STF~-SURFACE WATER 11 MAY 1992

RUNOFF MASS LOADING K/J 916055.10
METALS RUNOFF.MCD
PURPOSE

The purpose of these caculations is to estimate the mass of
chemicals that is transported off the South Tacoma Field site by
storm runoff. There is only one discharge point for runoff from
the site. This discharge point is a 72-inch concrete pipe
located at Madison Street. A flow meter has continously
monitored flow through this pipe for the investigation period.
During the investigation period there were six runoff events.
These events occured on the following dates:

01 April - 11 April 1991

11 November - 14 November 1991

25 November - 28 November 1991

06 December - 10 December 1991

27 January - 04 February 1992

18 February - 24 February 1992
Runoff water samples were collected 2 April 1991, 27 November
1991, 28 January 1992, 3 February, and 19 February 1992 and
analyzed for chemical concentration. Based on these measured
concentrations and the measured flowrates the mass of chemical
runoff will be estimated. For un-sampled runoff events the

chemical concentration will be assumed equal to the mean of the
five samples collected.

1/10



FLOWRATE

The flowrate of runoff was recorded by a flowmeter in the 72-inch
concrete pipe located at Madison Street.

Read Runoff Data Files

ORIGIN=1 define matrice orgin as 1
dequgg define million gallons per day
APRIL1 := READPRN(april1) read 1 April 91 data file

NOV11 1= READPRN(nov11) read 11 November 91 data file
NOV25 = READPRN(Nnov25) read 25 November 91 data file
DEC6 := READPRN(decé) read 6 December 91 data file
JAN27 = READPRN( jan27) read 27 January 92 data file
FEB18 : = READPRN( feb18) _ read 18 February 92 data file

t apr1 = apRILT " ctay Napr1 := length(t apr1)

Q gpr1 =APRILT? mgd i:=1.. Napr1

t nov11 =hov11<1 day Nnov11 := length(t nov11)

Q nov11t = NoV11°2” mgd i=1..Nnovi1

t novas -~ Novas<'> .day Nnov25 ‘= Length(t nov2s)

Q novas ‘=Nov25 2 .ngd k:=1..Nnov2s

t decs :=pEc6* " day Ndec6 := Length(t dect)

Q decs 1=DECE*Z” ngd m:=1..Ndecé 2/10



t jan27 = san27<" .day Njan27 = length(t jan27
Jan. i ne
Q jan27 = 1an27°2 .ngd p:=1..Njan27

t feb1s = FEB18"'” day Nfeb18 = length(t feb1s)
Q febtg = FEBIB 2 mgd 2:21..Nfeb18

GRAPHS OF RUNOFF EVENTS

1 April 91 - 11 April 91

Q apri;
_mgd

| I i I
0

3,333 1583 10° 3.333°10% 3.333°10% 3.334°10° 3.333 1m84" 10°
t apri;

day

3/10



11 November 91 -

14 November 91

0.3 T T T
0.2 -
Q nov11j
___mgd
0.1} ]
0 | /\l_\ Al
3.355°10% 3.355°10° 3.356°10% 3.356°10% 3.356°10°
t nov11;j
day
25 November 91 - 28 November 91
0.8 T 1 T T T T
0.6 —
Q
“°V25k0_4 a _
_mgd
0.2 ~
0 4 | I |
335735 10%3. 357 103, 357- 10%5. 357* 103 357* 105 332 380 10°
t nov2sy
day
6 December 91 - 10 November 91
0.3 T T i
0.2 -
Q decép,
_mod
0.1}f -
| /

t decéy
day

|
0
3.358- H7358-10°  3.358°10%  3.358'10°

|
3.358° 15°358° 10°




27 January 92 - 4 February 92
2 T T T
1.5 —
qQ jan27E R |
__mgd
0.5 —
0 \ 1 I
3.363 0363 - 10°  3.363-10° 3.364°10°  3.364°15°364°10°
t jan27E
day
18 February 92 - 19 February 92
6 T T | T T T
‘ e -
Q feb18,
2t .
0 A ba 1 1N
3,385 3E 1053, 365 103, 366" 1053 366° 1053 366° 103, 386 30* 10°
t febl8,
day

5/10
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VOLUME OF RUNOFF

V apri ;:ZQ apr1;-(1-hr)
i

V nov11 :=Z° nov‘l1j'(1'h")
i

V nov2s :=Z° nov25){1-hr)
k

V decs ::ZQ decéy (1:hF)
m

Vi = Q; -(1-h
jan27 Zp jan27p( r)

V feb18 ‘ZQ feb18,(1-hr)
Z

V apr1 = 8.53'10° “gal

V novit = 1.15°10° *gal

V nov25 = 6.41°10° *gal

V dect = 3.54°10° “gal

V jan27 = 4.43°10% *gal

V feb1g = 1.21°10% “gal

Vtotal =V gpr1+ V novit + V novas + V dec6 + V jan27 + V febl8

Vtotal = ‘|.51'107 *gal

total runoff volume



RUNOFF CONCENTRATION

Five samples were collected during four of the runoff events. It
will be assumed that the chemical concentration found in the
sample is representitive of the chemical concentration thoughout
the runoff event; with the exception of the 27 January 1992 event
when two samples were collected. For the 27 January 1992 event
it will be assumed that the first sample is representitive of the
inital part of the runoff event and the second sample is
representitve of the later part of the runoff event. The sample
dates are as follows:

Beginning Date of Storm Event Sample Date
2 April 1991 2 April 1991
25 November 1991 27 November 1991
27 January 1992 *#28 January 1992
& 3 February 1992
18 February 1992 19 February 1992

* Both samples taken during 27 January 1992 storm event

For the un-sampled runoff events it will be assumed that the
runoff concentration is equal to the mean of the five samples
collected.

Julian Date of Sampling Events

dapr2 ‘= 33330-day dfeb3 ‘= 33637-day
dnov27 ‘= 33569-day dfeb19 '=33653-day

djan28 :=33631.day

Sample Concentrations
ug =110 4.gm define microgram

CONC := READPRN(concv1) read concentration data file
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c apr25=conc<1> l;f:r
c nov27:=C0Nc<2>.T$%%F
C jan28 = CONC<3> . liliger
€ feb3 = cone*4” 'ﬁ%
€ fepto =coic">” 'uutger
Cavg '~ cone*S” . uutger

Nmetals := length(C apr2)
Nmetals = 17

W' =1..Nmetals

ECHO INPUT CONCENTRATIONS

2 Apr, 27 Nov, 28 Jan, 3

4040

31.2
1.1

CONC =| 3.4

2.4
2610
4.7
1230
52.6
0.1
6.8
1130
2090
1.7
22.4

843
2.1
17.6
39.8
2
2.5
9.2
1040
8.9
1760
28.1
0.1
7
2350
14700
2
40.4

1200
1.4
16.8
12.9
3.5
1.5
5.6
1290
2.3
2170
29
0.1
7.7
1950
16200
2
48

1080 1110
1.2 0.5
18.1 15.7
8.3 3.5
3.5 3.5
1.5 1.5
6.1 5.2
1060 1060
2.7 9.5
1570 1910
28.5 21.1
0.1 0.1
10.1 4
2130 1680
13200 11200
2.6 4.2
39.2 33.9

Feb,

1656.6 ]
1.8
19.9
15.1
4.1
2.1
5.7
1412
5.6
1728
31.9
0.1
7.1
1848
11478
2.5

number of metals

19 Feb, Mean

METAL (ug/L)

36.8

Aluminum
Arsenic
Barium
Boron
Chromium
Cobalt
Copper
Iron

Lead
Magnesium
Maganese
Mercury
Nickel
Potassium
Sodium
Vanadium
Zinc

8/10



CALCULATE MASS OF RUNOFF

map”(i,u) =q apr1i'c aprzu-(1-hr)

mw”(j,u) =Q nov”j-c avg, (1-hr)
lmov25<klu) ‘=Q nov25k'c nov27u'(1'h")
mdecé =Q decém'c avgu'(1'hr)

(m,w)

<(djan28 + dfeb3)

mjan27(plu) = if[t jam7p= 53— Q jan27p'c janZBH'(1'h") 9 jan27p'c feb3u'<1-hl‘)

mfeb18(z'w) =Q feb-‘gz-c feb‘|9H-(1-hl')

Mapri = Zmapr1< w>
Mnov11, = Smnovi <Y
Mnov25,, = Smnovas ¥
Mdecé , = Smdec< ™

Mjan27, :=Zmjan27 "

Mfeb18, = Smfeb18">

TotalMass ‘= Mapr1 + Mnov11 + Mnov25 + Mdec6 + Mjan27 + Mfeb18

Temp1 = augment(Mapr1,augment(Mnov11,augment(Mnov25 Mdec6)))

Temp2 ‘= (augment(Mjan27 ,augment(Mfeb18,TotalMass)))

WRITEPRN(mass_sum) '~ augment(Temp1,Temp2)
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TotalMass =

TotalMass =

[ 158.69]

| 1.72

SUMMARY

0.16
1.44
0.64
0.34

0.15 |'kg

0.22
112.58
0.26
84.63
2.38

0.42
85.9
404.21
0.12

[ 349.86]
0.35
3.17
1.4
0.76
0.33
0.49
248.2
0.58
186.59
5.264
0.01
0.92
189.38
891.14
0.26

| 3.8

‘b

METAL (Kkg)

Aluminum
Arsenic
Barium
Boron
Chromium
Cobalt
Copper
Iron

Lead
Magnesium
Maganese
Mercury
Nickel
Potassium
Sodium
Vanadium
zZinc

METAL (1b)

Aluminum
Arsenic
Barium
Boron
Chromiun
Cobalt
Copper
Iron

Lead
Magnesium
Maganese
Mercury
Nickel
Potassium
Sodium
Vanadium
Zinc

10/10



SOUTH TACOMA FIELD 11-May-92
. RUNOFF MASS K/J 916055.10
SUMMARY MASS_SUM.wQt
l STARTING DATE OF RUNOFF EVENT TOTAL OF
METAL 01-Apr-82 11-Nov-91 25-Nov-91 06-Dec-91 27-Jan-82 18-Feb-82 EVENTS
(kg) ) g) (@) k) (ka) ko)
' ALUMINUM 130.38 0.72 1.41 222 18.87 5.08 158.69
ARSENIC 0.13 0.00 0.00 0.00 0.02 0.00 0.18
BARIUM 1.01 0.01 0.03 0.03 029 0.07 1.44
l BORON 0.36 0.01 0.07 0.02 0.17 0.02 0.64
CHROMIUM 0.26 0.00 0.00 0.01 0.08 0.02 0.34
COBALT 0.11 0.00 0.00 0.00 0.03 0.01 0.15
COPPER 0.08 0.00 0.02 0.01 0.10 0.02 0.22
' IRON 84.24 0.61 1.74 1.89 19.24 488 112.58
LEAD 0.15 0.00 0.01 0.01 0.04 0.04 . 0.26
MAGNESIUM 39.70 0.75 294 232 30.17 8.76 84.63
MAGANESE 1.70 0.01 0.05 0.04 0.48 0.10 2.38
l MERCURY 0.00 0.00 0.00 0.00 0.00 0.00 0.00
NICKEL 022 0.00 0.01 0.01 0.15 0.02 0.42
POTASSIUM 36.47 0.80 3.92 248 34.52 7.70 85.90
' SODIUM 67.46 5.00 24.53 15.39 240.49 51.35 404.21
VANADIUM '0.05 0.00 0.00 0.00 0.04 0.02 0.12
ZINC 0.72 0.02 0.07 0.05 0.71 0.1 1.72
STARTING DATE OF RUNOFF EVENT TOTAL OF
METAL 01-Apr-92 11-Nov-91 25-Nov-91 06-Dec-91 27-Jan-92 18-Feb-92 EVENTS
I (b) (b) (b) () (b) ) )
ALUMINUM 286.88 1.58 3.09 4.88 41.51 11.20 3498.13
' ARSENIC 0.28 0.00 0.01 0.01 0.05 0.01 0.35
_ BARIUM 222 0.02 0.08 0.08 0.65 0.18 3.16
BORON 0.79 0.01 0.15 0.04 0.37 0.04 1.40
CHROMIUM 0.57 0.00 0.01 0.01 0.13 0.04 0.76
' COBALT 0.24 0.00 0.01 0.01 0.08 0.02 0.33
COPPER 0.17 0.01 0.03 0.02 0.22 0.05 0.49
IRON 185.33 1.35 382 4.16 42.33 10.69 247.68
LEAD 0.33 0.01 0.03 0.02 0.09 0.10 0.58
l MAGNESIUM 87.34 1.65 8.48 5.10 66.38 19.27 186.19
MAGANESE 3.73 0.03 0.10 0.08 1.08 0.21 523
MERCURY 0.00 0.00 0.00 0.00 0.00 0.00 0.01
NICKEL 0.48 0.01 0.03 0.02 0.34 0.04 0.91
POTASSIUM 80.24 1.77 8.63 5.45 75.96 16.85 188.98
SODIUM 148.40 10.99 83.97 33.85 529.08 112.98 889.27
VANADIUM 0.12 0.00 0.01 0.01 0.09 0.04 0.26
| ZINC 1.59 0.04 0.15 0.11 1.57 0.34 3.78
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APPENDIX F

RESULTS OF PERCENT GRAIN SIZE AND
TOTAL ORGANIC MATTER ANALYSES

Sediment samples collected during the dry and wet season events were analyzed
for percent grain size. Sediment samples collected during the wet season were also
analyzed for total organic matter (TOM). Grain size and TOM analyses were
performed to obtain data related to the physical characteristics of onsite sediment.
Results of grain size analysis are presented in Table SW-F1; these results (i.e., silt
plus clay fraction) were used to normalize dry weight concentrations of inorganic
analytes detected in sediment samples (see Section 5.1).

Resuits of the TOM analysis are presented in Table SW-F2. TOM ranged from

0.44 percent at Location 2501 to 23.3 percent at Location 2502. Generally, the
percentages of TOM were highest in Reach A, however, the lowest percentage was
detected in a sample collected in Reach A. Surface water runon discharges to the
channel at Location 2501, and it is likely that high water velocities agitate channel
sediment at that location and prevent settling of particles in runon and resuspended
sediment in the channel.

Except at three sampling locations in Reach B (Locations 2521, 2525, and 2526),
TOM percentages were relatively uniform, ranging from 4.5 to 7.6 percent. The
percentages of TOM at Location 2526 was similar to that measured in Reach A, but
TOM was 0.7 percent at Location 2525, which was significantly lower than the
TOM percentages measured at locations upchannel and downchannel.

The percentages of TOM in Reach C were highly variable, ranging from 2.1 percent
at Location 2509 to 22.8 percent at Location 2508.

In Reach D, TOM ranged from 3.1 percent at Location 2513 to 10.4 percent at
Location 2515, with an apparent trend of increasing TOM with distance toward the
site boundary.

INTERIM DRAFT REPORT
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TABLE SW-F1

GRAIN SIZE ANALYTICAL RESULTS
FOR SEDIMENT SAMPLES

. Dry Season Event {August 1991) lr Wet Season Event (January 1992) |
w::"';gr" % Sand % Silt % Clay % Fine™! " % Sand % Silt % Clay % Fine™ ]
2501 98 3 1 4 96 2 2 4
2502 S0 48 2 50 84 36 o] 38
2503 86 33 1 34 70 30 0 30
2504 77 20 3 23 73 24 3 27
2505 50 40 10 50 Ns® NS NS NS
2506 56.5 38.5 4 43.5 81 35 4 39
2507 73 28 1 27 90 2 10
2508 70 27 3 30 70 28 2 30
2509' 89 27 4 31 72 27 1 28
2510 86 10 4 14 64 34 2 38
25114 38.5 54 7.5 61.5 68 31 1 32
2512 43 50 7 57 1] 34 0 34
2513 86 12 2 14 90 10 [o] 10
2514 78 18 4 22 74 28 0 26
2515 86 10 4 14 78 22 0 22
2516 91 7.5 1.5 9 90 8 2 10
2518 77 20 3 23 70 30 (o] 30
2518 80 36 4 40 70 30 0 30
2520 60 33 Z 40 72 28 o 28
2521 58 35 10 45 72 28 0 28
2522 77 20 3 23 82 18 [¢) 18
2423 78 20 4 24 82 18 [o] 18
2524 80 33 7 40 78 22 (o] 22
2528 48 51 1 52 92 8 2 8
2528 44 55 1 58 72 28 (8] 28
2527 86 31 3 34 70 30 [o] 30
| 2528 35 84 1 8s 48 52 [¢) 52
2529 50 48 2 50 _58 42 0 42
2530 82 18 2 18 80 20 0 20
(8) % Fine = % Clay + % Siit.
(b) NS = No sample collected.
(c} Average values for two samples collected at location 2506 during dry season only.
{d) Average values for two samples collacted during dry and wet seasons.
SW-F1 916055.10/24
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TABLE SW-F2

TOTAL ORGANIC MATTER ANALYTICAL RESULTS

FOR SEDIMENT SAMPLES COLLECTED DURING WET SEASON

(a)

(b)
(c)
(d)

SW-F2

Reach Total Organic Matter
Location Number | (see Figure SW-5) (%)
2501 A 0.44
2502 A 23.3
2503 A 10.1
2527 A 21.7
2528 A 11.4
2529 A 19.3
2530 A 19.3
2504 B 6.7
2505 B NS
2506 B 6.5
2507 B 4.5
2518 B 7.5
2519 B 7.1
2520 B 7.7
2521 B 18.2
2522 B 7.2
2523 B 7.6
2524 B 7.5
2525 B 0.70
2526 B 19.3
2508 C 22.8
2509 c 2.1/10.4%¢
2510 C 11.0
2511 c 3.0/16.0%
2512 C 21.8
2513 D 3.1
2514 D 8.0
2515 D 10.4
2516 NA'D 2.27/0.449
— e ———

Only sediment samples collected during the wet season (January 1992)
event were analyzed for total organic matter (TOM) using USDA Handbook
No. 60, Method 24.

NS = No sample collected.

Two samples were collected at one location.

NA = Not applicable (Location 2516 is outside of surface water channel).

916055.10/24
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SURFACE WATER AND SEDIMENT INVESTIGATION
DATA APPENDIX
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